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Executive Summary

Across the United States, natural and humaunsed disasters have led to increasing levels of
deah, injury, property damage, and interruption of business and government services. The toll
on families and individuals can be immense and damaged businesses cannot contribute to the
economy. The time, money and effort to respond to and recover from thesgeacies or

disasters divert public resources and attention from other important programs and problems.
With two Federal declarations in the last ten yearsl several significant wildland fires in 2012
and 2013Douglas CountyNevada, recognizes thertsequences of disasters and the need to
reduce the impacts of natural hazards.

The elected and appointed officials@duglas Countyalso know that with careful selection,
mitigation actions in the form of projects and programs can becomeadamg coseffective

means for reducing the impact of natural and hugsrsed hazds. Applying this knowledge,
Douglas CountfEmergency Management hagdated thé®ouglas CountyNevadaHazard
Mitigation Planof 2013 With the support ofariousCountyofficials, the State of Nevada, and

the United State Department of Homeland Security/Federal Emergency Management Agency
(FEMA), this plan is the result of severabnthsof work toupdatea hazard mitigation plan that
will guide Douglas Countipward greater disast resistance in full harmony with tbaracter

and needs of the community and region.

People and property iDouglas Countyre at risk from a variety of hazards that have the

potential for causing widespread loss of life and damage to propertytrinétase, and the
environment. The purpose of hazard mitigation is to implement actions that eliminate the risk
from hazards, or reduce the severity of the effects of hazards on people and property. Mitigation
is any sustained action taken to reduce oniekte longterm risk to life and property from a

hazard event. Mitigation encourages ldagn reduction of hazard vulnerability. The goal of
mitigation is to save lives and reduce property damage. Mitigation can reduce the enormous cost
of disasters t@roperty owners and all levels of government. In addition, mitigation can protect
critical community facilities, reduce exposure to liability and minimize community disruption.
Preparedness, response, and recovery measures support the concept ofmatigatiay

directly support identified mitigation actions.

TheDouglas CountyNevadaHazard Mitigation Plarhas been updated in compliance with
Section 322 of th&obert T. Stafford Disaster Relief and Emergency Assistance Act (Stafford
Act or theAct), 42U.S.C. 5165, enacted under Sec. 104 the Disaster Mitigation Act of 2000
(DMA 2000), Public Law 10890 of October 30, 200&ince thdastplan was adopteith 2013

14 mitigationactions have been completedare ongoing.3 actions have been combinedlwvi
other mitigation actionsThis updated plan identifies+going and nevihazard mitigation
actionsintended to eliminate or reduce the effects of future disasters through@duhsy
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SECTIGDNE Official Record of Adoption

This section provides an overview of the Disaster Mitigation Act of 2000 (DMA 2000; Public
Law 106390), the adoption of the updatBduglas CountyNevada, Hazard Mgation Plan
(HMP) by the local governing body, and supporting documentation for the adoption.

1.1 DISASTER MITIGATI&BI OF 2000

The DMA 2000 was passed by Congress to emphasize the need for mitigation planning to reduce
vulnerability to natural and huam-caused hazards. The DMA 2000 amended the Robert T.

Stafford Disaster Relief and Emergency Assistance Act (Stafford Act; 42 United States Code
[USC]51215206 [ 2008]) by repealing the actds prev
replacing it witha new Mitigation Planning section (322). In addition, Section 322 provides the

| egal basis for the Federal Emergency Managem
requirements for mitigation grant assistance.

To implement the DMA 2000 planning requirement® Federal Emergency Management
Agency (FEMA) published an Interim Final Rule in thederal Registeon February 26, 2002.
This rule (44 Code of Federal Regulations [CFR] Part 201) established the mitigation planning
requirements for states, tribesddocal communities. The planning requirements are described
in detail in Section 2 and identified in their appropriate sections throughout the Plan.

1.2 ADOPTION BY THE LOGOVERNING BODY ANIPPORTING
DOCUMENT

The requirements for the adoption oftdMP by the local governing body, as stipulated in the
DMA 2000 and its implementing regulations, are described below.

DMA 2000 REQUIREMENTS: PREREQUISITES
Adoption by the Local Governing Body

Requirement §201.6(c)(5): [The local hazard mitigation pteatl $nclude] documentation that the plan has been
formally adopted by the governing body of the jurisdiction requesting approval of the plan (e.g., City Council
County Commissioner, Tribal Council).

Element

9 Has the local governing body adopted the plan?

9 Is supporting documentation, such as a resolution, included?
Source: FEMA, March 2008.

Douglas County is not the sole jurisdiction represeint thisHMP. Thereare numerous
independent jurisdictions within Douglas Coungyrisdictions participatingn the development

of this HMP are listed on page 5 in SectionThis HMP attempts to represent Douglas County
as awholeincludingapplicablepolitical subdivisions within the Douglas County footpriiiihe
Douglas CountyHMP meets the requirements a@ion 409 of the Stafford AcBection 322 of

the DMA 2000and the Flood Mitigation Assistance (FMA) program authorized by the National
Flood Insurance Act of 1968, as amended, as required under 44 CFR 879.6(d)(1).

The local governing bod§Board of Coung Commissionersdf Douglas Countyas adopted this
HMP. The signed resolution is provided in Appendix A.
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SECTIONNVO Background

2.1 PLAN PURPOSE AND HORITY

The DMA 2000, also referred to as the 2000 Stafford Act amendmeaxgsapproved by
Congress on October 10, 2000. On October 30, 2000, the President signed the bill into law,
creating Public Law 10890. The purposes of the DMA 2000 are to amend the Stafford Act,
establish a national program for gisaster mitigation, ahstreamline administration of disaster
relief.

TheDouglas CountAHMP meets the requirements of the DMA 2000, which calls for all
communities to prepare hazard mitigation plans. By preparing this HMEptnatyis eligible

to receive Federal mitigationifiding after disasters and to apply for mitigation grants before
disasters strike. This HMP starts an ongoing process to evaluate the risks different types of
hazards pose tDouglas Countyand to engage th@ountyand the community in dialogue to

identify the steps that are most important in reducing these risks. This constant focus on planning
for disasters will make th€ounty, including its residents, property, infrastructure, and the
environment, much safer.

The local hazard mitigation planning reguments encourage agencies at all levels, local
residents, businesses, and the-poofit sector to participate in the mitigation planning and
implementation process. This broad public participation enables the development of mitigation
actions that are gyported by these various stakeholders and reflect the needs of the entire
community.

States are required to coordinate with local governments in the formation of hazard mitigation
strategies, and the local strategies combined with initiatives at théesttéorm the basis for

the State Mitigation Plan. The information contained in HMPs helps states to identify technical
assistance needs and prioritize project funding. Furthermore, as communities prepare their plans,
states can continually improve thed¢ of detail and comprehensiveness of statewide risk
assessments.

ForF E M Aldagard Mitigation Assistance (HMA), which includePreDisaster Miigation
(PDM) grant programa Hazard Mitigation Grant Program (HMGRhd Flood Management
Assistance (FMA)a local jurisdiction must have an approved HMP to be eligible for PDM and
HMGP funding fora Presidentially declared disaster after Hmber 1, 2004. Plans approved
any time after November 1, 2004, will allow communities to be eligible to ree#i project
grants.

Adoption by the | ocal governing body demonstr
the mitigation goals and objectives outlined in the HMP. Adoption legitimizes the updated HMP

and authorizes responsible agencies to execute theambpities. The resolution adopting this

HMP is included in Appendix A.

2.2 STAFFORD ACT GRARDBRAMS

The following grant programs require a State, tribe, or local entity to have a fephraved
State or Local Mitigation Plan.




SECTIONNVO Background

Hazard Mitigation Grant Program (HMGP): HMGP provides grants to State, tribes, and local
entities to implement lonrterm hazard mitigation measures after a major disaster declaration.

The purpose of the HMGP is to reduce the loss of life and property as a result of natuedisast
and to enable mitigation measures to be implemented during the immediate recovery from
disaster. Projectsiust provide a longerm solution to a problem: for example, elevation of a

home to reduce the risk of flood damages as opposed to buying saadtiamsnps to fight the

fl ood. I n addition, a projectods potential sav
project. Funds may be used to protect either public or private property or to purchase property
that has been subjected to, or is ingker of, repetitive damage. The amount of funding available

for the HMGP under a particular disaster declaration is limited. The program may provide a State
or tribe with up to 20 percent of the total disaster grants awarded by FEMA. Trehaostor

this grant is 75/25 percent (Federal/sfeederal).

Pre-Disaster Mitigation (PDM) Program: PDM provides funds to State, tribes, and local

entities, including universities, for hazamdtigation planning and the implementation of

mitigation projects before aghister event. PDM grants are awarded on a nationally competitive
basi s. Li ke HMGP funding, a PDM projectds pot
implementing the project. In addition, funds may be used to protect either public or private
propertyor to purchase property that has been subjected to, or is in danger of, repetitive damage.
Congress appropriates the total amount of PDM funding available on an annual basis.-The cost
share for this grant is 75/25 percent (Federalrederal).

Flood ManagementAssistance (FMA): The FMA program provides funds on an annual basis
so that measures can be taken to reduce or eliminate risk of flood damage to buildings insured
under the National Flood Insurance Program (NFIP). FMA provides up to 75% Fedeéiabfu

for a mitigation activity grant and/or up to 90% Federal funding for a mitigation activity grant
containing a repetitive loss strategy.

Repetitive LossClaims (RLC): The R.C program provides funds on an annual basis to reduce
the risk of flood damagto individual properties insured under the NFIP that have had one or
more claim payments for floadamages. RC provides up t®0% Federal funding for eligible
projects in communities that qualify for the program.

Severe Repetitive Loss (SRL)The SRLprogram provides funds on an annual basis to reduce
the risk of flood damage to residential structures insured under the NFIP that have had one or
more claim payments for flood damages. SRL provides ap@ Federal funding for eligible
projects in commnities that qualify for the program.
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2.3 PLAN ORGANIZATION
The remainder of this HMP consists bétfollowing sections

1 Section 3 Community Description

Section 3 provides a general history and background @ dl@tyand historical trends for
populdion, demographic and economic conditions that have shaped the area. Trends in land use
and development are also discussed.

1 Section 4 PlanningProcess

Section 4 describes the planning process, identifies Planning Compaittegpants and the key
stakénolders within the community and surrounding region. In addition, this section documents
public outreach activities and the review and incorporation of relevant plans, reports, and other
appropriate information.

9 Section 5 RiskAssessment

Section 5 desdoes the process through which the Planning Comnptetcipantsdentified

and compiled relevant data on all potential natural hazards that thBeaiglas Countyand the
immediately surrounding area. Information collected includes historical datawalriezard
events that have occurred in and arounddbentyand how these events impacted residents and
their property.

The descriptions of natural hazards that could affectglas Countyre based on historical
occurrences and best available datanfiagencies such as FEMA, the U.S. Geological Survey
(USGS), and the National Weather Service (NWS). Detailed hazard profiles include information
on the frequency, magnitude, location, and impact of each hazard as well as probabilities for
future hazard eants.

1 Section6i Vulnerability Analysis

Section 6 identifies potentially vulnerable assets such as people, housing units, critical facilities,
infrastructure and lifelines, hazardous materials facilities, and commercial facllliisslata
wascompiledboy assessing the potenti al i mpacts from
natural hazards loss estimation model, HAZMHB. The resulting information identifies the full

range of hazards thBtouglas Countyould face and potential social impacts, damaaed,

economic losses.

1 Section % CapabilityAssessment

Although not required by the DMA 2000, Section 7 provides an overview @ thei nt y 6 s
resources in the following areas for addressing hazard mitigation activities:

Legal and regulatory resources

Administrative and technical: The staff, personnel, and department resources available to
expedite the actions identified in the mitigation strategy

Fiscal: The financial resources to implement the mitigation strategy




SECTIONNVO Background

1 Section 8Goals, Objectives & ActionlitigationStrategy

As Section 8 describes, the Planning Commiticipantdeveloped a list of mitigation goals,
objectives, and actions based upon the findings of the risk assessment and the capability
assessment. Based upon these goals and iwbgdhe Planning Committgearticipants

reviewed and prioritized a comprehensive range of appropriate mitigation actions to address the
risks facing the community. Such measures include preventive actions, property protection
techniques, natural resoungetection strategies, structural projects, emergency services, and
public information and awareness activities.

9 Section 9 Plan Maintenance Process

Section 9 describes the Planning Committeeds
HMP remans an active and applicable document. The process includes monitoring, evaluating,
and updating the HMP; implementation through existing planning mechanisms; and continued
public involvement.

1 Section 10 References

Section 10 lists the reference materizded to prepare this HMP.

1 Appendices

The appendices @fude the Adoption Resolution, Planning CommitteselihgsandPublic
Involvement process.




SECTION THREE Community Description

This section describes the history, location, and geograpbguglas Countys well as its
government, dmographic information, and current land use and development trends.

3.1 HISTORY.OCATION, AND GEABHY

Trading posts were established in theaatarting in the 1850s. Named for Steplerbouglas,
famous for his 188 Presidential campaign debateshwitbraham LincolnDPouglas County was
established on November 25, 1861, becoming one of the first of nine counties created by the
Nevada Territorial Legislature. The County was retained after the territory becamé& ®a@6

in the Union on October 31864 Many of the earliest communities in the County were
developed as trading posts and centers of farming and ranching. Genoa, originally known as
Mormon Station, is the oldest community in the County. The County seat was originally in
Genoa but wasubgquently moved to Minden in 161

Douglas County is located in Northern Nevada {Sgare 31) and contains a total area of 737.7
square miles, or 472,133 acres. The County is bordered by the Consolidated Municipality of
Carson City (hé KaerCapital, toGhie hoytlg )Lyon County to the south and east,
and the State of California to the west and southw@&siuglas County includes a portion of

Lake Tahoe, Topaz Lake, as well as the Carson and Walker Rivers. The Carson Range of the
Sierm Nevada Mountains borders the western portion of Douglas County while the eastern
portion is bordered by the Pinenut Mountain Range.

Since statehoqdhe boundaries of Douglas County have only been realigned two times: between
Douglas County and Ormsli@ounty (now Carson City) in 1965, and between Douglas County
and Lyon County in 1967.

Elevations within the County vary from a low of 4,625 feet on the valley floor to a high of 9,500
feet at East Peak. The proximity of the Carson Valley to the Sierraddlétauntains creates

one of the most comfortable daily temperature ranges in the continental United States. Generally,
the climate is arid, with warm summers, moderate winterscaoldevening temperatures year

round. Because of the elevation, the cotdsadry; likewise, summer heat is also very dry.

Annual rainfall averages 9.4 inches and snowfall averages 19.4 inches. The heaviest precipitation
occurs during the months of December, January and March. Afternoon thunderstorms in July and
August bring wam summer rains.




SECTION THREE Community Description

Figure 3-1
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3.2 GOVERNMENT

Douglas County, while exhibiting a predominately rural flavogrise again seeing some

growth that was stalled due to the economic down tdowvever, t ranks as théhird smallest
county inNevada geographicallyThere are two principle geographic and political areas, the
East Fork Township and the Tahoe Township. Douglas County, to date, has no incorporated
areas.

East Fork Township

The East Fork Township is the larger of the two ardde majority of the population resides in
the Carson Valley. The township includes; Minden (@gwseat), neighborinGardnerville
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GenoaThe most populated area is the Gardnerville Ranchos General Improvement District.
The main geographic featurexiude the @rson Valley, the east and westlkis of the Carson

River, the east slope of the Carson Range (Sierra Nevada Mountains), the Pinenut Mountains,
and Topaz Lake. There are numerous environmentally sensitive areas (e.g... wetlands, rivers,
lakes,reservoirs, agricultural lands, etc.) located in this township. Land uses include
undeveloped forest and rangelands, agricultural fields and pasture, and urban development of
housing and commercial/industrial us@tso included in the area are severaksoof land held

in trust by the Washoe Tribe of Nevada and California, many with important cultural resources.
The major transportation routes for this area are US Highway 395 and US Highway 88.

Tahoe Township

The Tahoe Township is the smaller of the tiwwwnships. The Tahoe Township is that area of
Douglas County located within the Tahoe Basin axetlides Stateline arginaller communities

along U.S. Highway 50 from the California border to the Douglas/Carson County line. The
Stateline area is made opseveral large hotel resort casinos, residences, condominiums,
apartments and a wide variety of businesses. The tourist poputetienarea could increase

the size of the population base by as many as 100,000 during peak seasonal and holiday periods.
The geography is dominated by Lake Tahoe and the surrounding slopes of the Sierra Nevada
Mountains. The basin is heavy forest area with a very sensitive environmental system. The
major transportation routes for this area are U.S. Highway 50 and N8tatdeRoute 207,

Kingsbury Grade.

Towns, General Improvement Districts and Special Purpose Districts

There are three unincorporated towns within the East Fork Township: Gardnerville, Genoa, and
Minden. The towns are governed by their own elected TownsadyiBoards and each town

has a Town Manager, Town Engineer, as well as additional staff persons. The pomilation
each town, based on the 2016 population estimates from the State Demodra@0eor
Gardnerville 213for Genoa, an®,110 for Minden.

In addition to the three unincorporated towns, there are several general improvement districts
(GID) and special purpose districts that provide uttyge services to residents of Douglas
County, including Gardnerville Ranchos, Indian Hills, Topaz Ranstatés, Kingsbury GID,

and others. Both the East Fork and Tahoe Townships have general improvement and special
purpose districts within them.

County Government

County residents elect officials to provide community leadership and administration. Currently
the county operates under a commissizanager form of government. Douglas County
government includes elected officials, departments, boards, commissions, and committees.

The Board of Commissioners is the governing, legislative body for Douglas Cotaetfive
members of the Board are elected at large, by district. Commissioners seryedqur
overlapping terms, and receive limited compensation for their service to the community. Each
year, the Board selects one of its members to serve as Chairmaresideé over public

meetings
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The various departments, boards, commissions, and committees within Douglas County
government provide a full range of services to residents. Serviceslgd by the County

include: airportanimal control;building safetyjfire proection and paramedic servicgsneral
administrative servicesaw enforcemeniarks and recreatiostreet construction and
maintenance, including traffic signalization; Water and sewer services, and Welfare and social
services.

AS mentioned viously,Douglas County also has numerous special districts and three

jurisdictionsd e si gnat ed as fit ownSsatitesuThateespecid éistriatsland Re v i s
towns are listed below. These entities were all invited to participate in the probessteugh

direct committee participation or through the solicitation of hazard potential within each

jurisdiction.

Key Officials

Douglas County has a commissiomnager form of government with a County Manager
appointed by the five member Board of Corssmners. The Counthas 13 advisory
committees including the seven member Planning Commission and the five member Water
Conveyance Advisory Committee. Public safety services, are provided by the Douglas County
Sheri ffdés Of fi ce FoeklFeedrotectionDstridt,iamdehe Tahde IDeuglds a s t
Fire Protection DistrictThe East Fork Fire Protection District serves as the Douglas County
Emergency Management Agency under a ideal contract.

District 1 County Commissioner County Manager District Attorney

District 2 County Commissioner Assessor Environmental Health Director
District 3 County Commissioner County Engineer Finance Director/Risk Manager
District 4 County Commissioner Clerk-Treasurer ContractEmergency Manager
District 5 Couty Commissioner Cooperative Extension Director Judges

Recorder Community Development Director Sheriff

County DepartmentgDivisions

Assessor 911 Emergency Services Public Administrator
Building and Safety Juvenile Probation & Detention Public Guardian

Clerk Internal Audit Senior Services
Community Development Human Resources Purchasing

Community Services Justice Court Recorder

DART Transportation Animal Care & Services China Springs/Aurora Pines
District Attorney Library Sheriff

District Courts County Manager's Office Social Services

District Health Parks and Recreation Treasurer

Engineering Public Works Economic Development
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Finance/Comptroller Information Technology Technology Services
Geographic Information Systems Community Health Nurse Alternative Sentencing
UNR Cooperative Extension Weed Control Contract Airport Administration

General Improvement Districts, Special Districtsand Towns
East Fork Fird°rotectionDistrict

Tahoe Douglas Fire Protection District

East ForkSwimming PooDistrict

Town of Minden

Town of Genoa

Town of Gardnerville

Douglas County School District

Gardnerville Ranchos General Improvement District
Indian Hills General Improvement District

Topaz Ranch Estates General Improvement District
Gardnerville Town Water

Cave Rvck General Improvement District

Lake Ridge General Improvement District

Marla BayGeneral Improvement District

Round Hill General Improvement District

Zephyr Cove General Improvement District

Zephyr Knolls General Improvement District
Minden-GardnervilleSanitation District

Kingsbury General Improvement District

Logan Creek General Improvement District

Oliver Park General Improvement District

Sierra Estates General Improvement District

Topaz Rancltstates General Improvement District
Zephyr Heights Genat Improvement District
Douglas County Sewer Improvement District
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Washoe Tribe

There is one federally recognized community under the Washoe Tribe of Nevada and California
that is located within the jurisdictional boundary covered by this Hazard htngBlan. That is

the Dresslerville Colonjocated five milesouth of the Town of Gardnelte, Nevada. The

Washoe Tribal headquarters is centrally located on Tribal Land within the Dresslerville
Community and within a 2fnile radius of nearly all curne Tribal lands.

The Tribe is organized under the provisions of the Indian Reorganization Act of June 18, 1934,
exercising rights of home rule and responsibility for the general welfare of its membership. The
Washoe Tribal Council, a #ember body, sergeas the local authority for purposes of
authorizing any planning program for the Tribe's future.

Washoe Tribe has an approved Tribal Level Hazard Mitigation Plan dated August 4, 2005 and an
update is in progress.

The ancestral homeland of the Washoe Tréukated from Lake Tahoe, a spiritual and cultural
center in the central Sierra Nevada Mountain Ramgs ofDouglas CountyCarson Cityand
southern portions of Washoe Couniye area originally encompassaeker 1.5 million acres,

the traditional homeainds stretched from the Central Sierra Nevada in California to the Great
Basin in Nevada.

Today, through ongoing tribal efforts and federal collaborations, the Tribe has recovered
approximatelyt,920 acres and approximately 61,@@0es of individual trusallotments within

the ancestral homelands. Washoe Tribal lands are unique in that they do not comprise a single
reservation, but are fractionated into several discrete parcels, located in six different counties and
two different states. While the Trilas some forested lands in the Sierra Nevada, most current
lands are located just within the boundaries of the Great Basin desert, in the Carson River
Watershed.

The Tribe has four communities, three in Nevada (Stewart, Carson, and Dresslerville), end one
California (Woodfords). There is also a Washoe community located within the Spamks

Indian Colony. Each of these communities have two representatives on the Washoe Tribal
Council. Off reservation Washoe people also have two representatives oindheduncil. Each
community also has a Community Tribal Council with five members from their community on
their council.

The last Tribal census in 1993 determined the total tribal enrolliodr 1,596 (onguarter or

more blood quantum), with 1,380 bal members living on one of the four reservation
communities. While not all of these Tribal members live witbouglas Countya significant
number do. In addition, the Tribe maintains around 250 employees, most of whom work out of
the administration bidings in the Dresslerville parcalvVhile many of these employees are not
residents of Tribal lands, they are nonetheless exposed to the hazards therein.
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3.3 DEMOGRAPHICS

Population

Since the 1968 Douglas County has grown from a small predominamgiicaltural community

to amid-sizecommunity comprised of both urban and rural areas. Tpalgtion boom began

in the 196@ with the greatest growth rate between 1970 and 1980. The population increased
from 6,882 in 1970 to 19,421 in 1980. As of tld@ Census, the population of Douglas County

has reached 46,99@nd 48,020 as of 2015/Nhile the population for the County has increased
every year, there continues to be a population decline for those communities that surround Lake
Tahoe. As shown indble 31, the population totals at Kingsbury, Stateline, and Zephyr Cove
have decreased since 2000.

Table 3-1
Population Change in Douglas County
And
Douglas CountyCensus Designeed Pl aces (CDPG6s), 2000
20002010| Percentage 20102015 | Percent

Area 2000 2010 Change Change 2015 Change Change
Douglas County 41,259 | 46,997 5,738 13.9% | 48,020 1,023 2.2%
CDPO0s in Carson Valley Region
Minden CDP 2,836 | 3,001 165 2.88% 3,180 179 5.96%
Gardnerville CDP 3,357 | 5,656 2,299 | 40.07% 5,636 (20) -0.4%
Indian Hills CDP 4,407 | 5,627 1,220 | 21.26% 6,193 566 10.1%
Johnson Lane CDP 4,837 | 6,490 1,653 | 28.81% 6,441 (49) -0.8%
Gardnerville Ranchog 10,646 (666) -6.3%
CDP 11,054 | 11,312 258 4.50%
CDPO0s in Tahoe Regional Pl an
Kingsbury 2,624 | 2,152 (472) | -1799% 1,970 (182) -9.2%
Stateline CDP 1,215 842 (373) | -30.70% 1,160 318 37.8%
Zephyr 1,273 (51) -4.0%
Cove/Roundhill CDP| 1,649 | 1,324 (325) | -19.71%
CDPO0s in Topaz Lake Regional
Topaz Ranch Estates 1,680 179 11.9%
CDP na| 1,501
Topaz Lake CDP na 157 130 27) -20.8%
Source: 2010 Census,CHPe nsus Designated Pl ace. I n 2000, Topaz Ra
exi st. CDPb6s do not have the same geographies as the
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Table 32 shows the median age ofetlpopulation in Nevada counties. From 1990 to 2010 the
median age of Douglas County residents increased by 11.2 years, from 36.2 to 47.4 years.
Douglas County has thigfth highest median age in Nevada after Esmerdidarey Nye and

Mineral Counties. The median age in Carsd@ity and Washoe County for 2018 41.7 and

37.0, respectively.

Table 3-2
Median Age by County in the State of Nevada: 1990, 200201Q and 2015

1990 2000 2010 2015
County/Area Years of age| Years of age| Years of age| Years of age
Carson City 36.6 38.7 41.7 43.1
Churchill 33.0 34.7 39.0 38.8
Clark 33.1 34.4 355 36.7
Douglas 36.2 41.7 47.4 50.1
Elko 29.4 31.2 334 335
Esmeralda 35.8 45.1 52.9 42.0
Eureka 33.3 38.3 42.4 47.1
Humboldt 30.6 33.4 36.2 35.2
Lander 28.7 34.1 37.1 37.0
Lincoln 334 38.8 39.9 39.6
Lyon 36.4 38.2 40.9 43.7
Mineral 33.9 42.9 49.2 49.2
Nye 36.5 42.9 48.4 51.2
Pershing 31.7 34.4 41.0 41.3
Storey 37.6 44.5 50.5 54.4
Washoe 33.6 35.6 37.0 37.9
White Pine 33.8 37.7 40.8 39.1
State Of Nevadj 333 35.0 36.3 37.5
u.sS. 32.9 35.3 37.2 37.7

Sour ce: Uu. S. Department of Commerce. fACensu
Data(P94171) Summary File, Table PL1 and 1990

Census: Washington D.C. 2010, 2000 and 1990.
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As part of the 2011 uade of the Douglas County Master Plan, population forecasts were
prepared for 203®asedon estimats from the State of Nevada Demographer as well as the

Countyods average annual gr owt h

rate.

The hi

annual &erage increase of 1.39 percent which represents the Douglas &@uatyth rate from

2000 to 2010. Using this growth rate, the Douglas County population is projected to be 61,940
by 2030. The August 31, 2011 projections from the State DemographezdBmwglas County
reaching a total population of 53,724 by 2030. FiguBesBows population projections for 2010

to 2030 based on the historic growth rate for Douglas County as well as the August 2011 State
Demogr aphe Tiiges2016 Master dlarsdpte does not reflect a statistically significant

popul ati o

change from the State Demographerds
Figure 3-2
Comparison of Douglas CountyPopulation Projections, 20162030
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Housing

According to the Douglas County Assessas,of Decanber,2018, 24,887housing unitsarein
Douglas County. The housing stock is still largely dominated by sfagidy detached units
18,620 (75%, followed by singlefamily attached unit8,087 (12%, then mobile homes at 1681
(7%), and finally multfamily at 1,499 (6%) The median sales price for all sinddenily
detached homes sold during 2018 was $429,000 with an average size cfiqi@@lfeet. When
broken out by Township, the median sales price for homes sold in the East Fork Township
portion of Douglas County during 2018 was $429)0hile the comparable figurerfthe Tahoe

Township was $8000D.

Figure 33 shows trends of building permits and values by debadmning in 1990 This
figure abko indicates an increasebuilding, property valieover the last six years.yBnference
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the economy

Inue as

he® trends are expected to conti

isel

populationtrendsare also on the r

holds steady

Figure 3-3
Douglas County Building Permits and Values by Decade
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For calendayear2018, there were 23%ermitsfor new Single Family Dwellings. In addition,
there were two permits issued for duplex@se total value of all single family dwelling petmi
for 2018 was $97,575,664, an increas8®f from 2017 which was $68,75851 During
2017, there were 174Zrmits for new Single Family Dwellings.

3.4 Land Use and Development Trends

Douglas County is one of 17 counties in the State of Nevada andtharthemallest ounty in
the State afteBtorey County an@€arson City. The County includes 711.4 square miles of land
area and 26.3 square miles of water, as shown in TebleeBw.

Table 3-3
Douglas County Total Area

Acres Square Miles
Land Area 455,291.0 711.4
Water Area 16,842.5 26.3
Total Area 472,133.5 737.7

Similar to the pattern of land ownership for the entire State of Nevada, a significant portion of
the County is in public lands as shown in Tablé Below. There are 305,825 acres, or 64.8
percent of the total County area, that is public land. The lacgésgory of public land is under

the Bureau of Land Management (BLM) with 161,830 acres, followed by the Bureau of Indian
Affairs (BIA) with 59,275 acres.

Table 34
Public Land Ownership in Douglas County, by Federal and State Agencies
Public Entity Acres Percentage of Total
County Area
(Total = 472,133 acres)
Bureau of Land Management 161,830 34.2
Bureau of Indian Affairs 59,275 12.6
US Forest Service 83,080 17.6
State of Nevada 1,641 .3
Total Acreage 305,826 64.8

In addition to public landghere are 3,455 acres in Douglas County which belong to the Washoe
Tribe of Nevada and California. The Washoe Tribal Lands include the Tribal Trust Lands of
3,455 acres as well as the BIA Allotments, which total 59,275 acres, for a total of 62,730 acres.

Table 35 provides information on the future land use designations of all properties within
Douglas Count vy, based on the Countyods 2011
provided by parcels as well as by acreage.
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The single family residential dnsingle family estates future land uses contain the highest
percentage of parcels in Douglas County at 28 percent and 21.6 percent, respectively. The future
land use with the highest number of acres, however, is Forest Range péfce of the total

land acreage in Douglas County. The Forest and Range land use category includdariederal
under the control of the BLM, the US Forest Service, and the BIA.

Table 35

Douglas County Master PlanLand Area in Douglas County, by Future Land Use*

Future Land Use Category | Total Parcels % Total Acres %
Recreation 41 2 481.4 2
Forest and Range 1,962 7.2 338,651.2 75.2
Agriculture 983 3.6 38,498.2 8.5
Washoe Tribal Lands 20 A 3,456.4 7
Rural Residential 1,831 6.7 19,848.5 4.4
Single Family Estates 5,868 21.6 9,500.9 2.1
Single Family Residential 7,620 28.0 2,742.4 .6
Multi-Family Residential 1,503 5.5 469.2 A1
Commercial 714 2.6 1,487.5 .3
Industrial 390 1.4 1,990.2 A4
Community Facilities 273 1.0 5,866.6 1.3
Receiving Areas 1,170 4.3 5,918.8 1.3
Tahoe Regional Plan Parcels 4,834 17.8 21,514.4 4.8
Total 27,209 100.0 450,425.7 100.0

*Does not include Water Bodies or Right-Way. Percentages may not total 100% due to rounding.

Table 36 provides information on the current zoning distratzoning categories within

Douglas County, by parcel and by acreage. The low density residential category, which

includes .5 acre, 1 acre, and 2 acre zoning districts, has the highest percentage of parcels at 28.8
percent. The average parcel size.fssdcres. The Forest Rarigd0 acre Zoning District covers
215,005 acres in the County with an average parcel size of 1,004.7 acres. The Agfi€ulture

acre zoning district includes 1,057 parcels for a total acreage of 39,178

12
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Table 3-6

Land Area in Douglas County, by Zoning District*

Zoning Category or Average

Zoning District Parcels % Acreage % Parcel
Size

Forest Rangel9 acre 1,809 6.6 125,773 28.1| 69.5 Acres

Zoning District

Forest Rangé 40 acre 214 7.9 215,005 48.1 1,004.7

Zoning District Acres

Agriculture-19 acre Zoning 1,057 3.9 39,178 8.8 37.07

District Acres

Rural Residential 1,729 6.3 20,190 45| 11.7 Acres

Category

(RA-5, RA-10 Zoning

Districts)

Low Density Residential 7,853| 28.8 12,046 2.7| 1.5Acres

Category (SFR 1, SFR 2,

SFR 1/2)

Medium Density Residentig 6,703| 24.6 2,395 5 .4 Acres

Category

( SFR12,000, SFRB,000
Zoning Districts)

High Density Residential 1,590 5.8 577 2.7| .4 Acres
(MFR) Zoning District
Commercial Category 784 2.9 2,376 5.3| 3.0 Acres

(NC, OC, GC, MUC, TC
Zoning District3

Industrial Category 391 1.4 1,990 4| 5.1 Acres
(LI, SC, GI Zoning

Districts)

Community Facility 280 1.0 5,896 1.3 21.1
Category Acres

(Airport, Public Facility
Zoning Districts)

Tahoe Regional Plan Parce 4,834 17.7) 21,54.4 4.8| 4.5 Acres

Total 27,244 100%| 446,940 100%

* Does not include Water Bodies or RighftWay. There are no parcels zoned as SFRO0GSFRT 8,000

Population Density

The population density for each of the Community Plans within the Carsory\talféon of
Douglas County is depicted in Table’3 The Airport Community Plan has the lowest density at
12 persons per square mile. The highest population density is iMititeen/Gardnerville
Community Plan at,B62 persons per square mile. Thardcherville Ranchos Community Plan
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has the highest population at 11,065 persofise overall density for the entire Carson Valley
Regional Plan is 220 persons per square mile. The population density for all of Douglas County
is 64 persons per square miledaranges from 14 persons per square mile in the Airport
Community Plan to 1,061 persons per square mile in the Gardnerville Ranchos Community Plan.

Table 3-7
Population Density, by Community Plan

Community Plan Total Square 2010 2015 Population Density
Acreage Miles | Population | Population (Persons/Sq. Mile)
Agriculture 33,272 51.98 733 14 persons/sg. mile
Airport 4,678 7.31 85 12 persons/sg. mile
East Valley 9,922 15.50 1,524 1,266 98 persons/sq. mile
Fish Springs 12,197 19.06 685 747 36 persons/sanile
Foothill 6,679 10.44 1,337 128 persons/sg. mile
Gardnerville 6,673 10.43 11,065 10,646 | 1,061 persons/sq.
Ranchos mile
Genoa 6,363 9.94 935 983 94 persons/sq. mile
Indian Hills/Jacks 5,056 7.90 5,406 6,193 684 persons/sq. mil¢
Valley
Johnson Lane 17,984 28.10 6,496 6,441 231 persons/sq. milg
Minden/Gardnervillg 4,052 6.33 8,619 8,816 1,362 persons/s(q
mile
Ruhenstroth 5,092 7.96 1,650 1,101 207 persons/sq. milg
Total 111,968 | 174.95 38,535 220 persons/sqg.mile
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SECTION FOUR Planning Process

This section provides an overview of the planning process;ifi@srlanning Committee
participantsand key stakeholders; documents public outreach efforts; and summarizes the
review and incorporation of existing plans, studies, apdnts used in the development of this
HMP update Additional information regarding the Planning Committee and public outreach
efforts is provided ilA\ppendices C and [section four updates are listed in Tablg.4

The requirements for the planning pragess stipulated in the DMA 2000 and its implementing
regulations, are described below.

DMA 2000 Requirements: Planning Process

Documentation of the Planning Process
Requirement 8201.6(b) In order to develop a more comprehensive approach to redheirdfects of natural
disasters, the planning processallinclude:

1  An opportunity for the public to comment on the plan during the drafting stage and prior to plan app

1  An opportunity for neighboring communities, local and regional agencies ird/oliveazard mitigation

activities, and agencies that have the authority to regulate development, as well as businesses, aca
and other private and nonprofit interests to be involved in the planning process; and

1  Review and incorporation, if appropriatd,existing plans, studies, reports, and technical information.
Requirement 8201.6(c)(L) [The plan shall document] the planning process used to develop the plan, includi
how it was prepared, who was involved in the process, and how the public wiagsdvo
Element

1  Does the new or updated plan provide a narrative descriptithe process followed to prepare the plan

1  Does the new or updated plan indicate who was involved in the planning process? (For example, W

the development at the staff &hand were there any external contributors such as contractors? Who
participated on the plan Committee, provided information, reviewed drafts, etc.?)

1  Does the new or updated plan indicate how the public was involved? (Was the public provided an

opportunty to comment on the plan during the drafting stage and prior to the plan approval?)

1  Does the new or updated plan indicate that an opportunity was given for neighboring communities,
agencies, businesses, academia, nonprofits, and other interested pari@s/blved in the planning
process?

Does the updated plan document how the planning team reviewed and analyzed each section of th
Does the planning process describe the review and incorporation, if appropriate, of existing plans, s
reports and technical information?

1  Does the updated plan indicate for each section whether or not it was revised as part of the update

Source: FEMA, March 2008.

f
f

4.1 OVERVIEW OF PLANNAR®CESS

The first step in the planning update process was tblesta Planning Committe@omposed of
existing Douglas CountggenciesTod Carlini District Fire Chief and Douglas County
Emergency Management Directeerved as the primary Poioit Contact (POC) for Douglas
Countyand the puli¢. Chief Carlini alsdunctioned as project leader for the update process.

Each section of thereviousHMP was reviewed for content and the committee revised every
section of the plan.

During the 5 years since the previous plan was adopted theeplain maintenance
performed. There was discussion on mitigation actions takeplandng regarding wildfire
during the update of the Community Wildfire Protection Pl&everal flood hazard plans and

1
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studies were also conductéd! information onnewmitigation action acconfighments and new
public input was derived during the planning procas#hile this update considered and

reviewed all natural hazards, greater focus was placed on earthquake, wildland fire, floods, and
public health, specifically, vector control. Event&pthe last five year planning period served

as impetus to examine these four areas specifi¢athergency Management services are
contracted to the East Fork FPPeotection Districthrough an interlocal agreementhe

following table provides the nesection format and provides details on the update.
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Table 4-1

Plan Outline and Update Effort

Plan Section

Update Effort

What Changed

Section 11 Official
Record of Adoption

Minor Revisions

The process for plan adoption remains the same but the update
provides a discussion of the current process.

Section 2 Background Moderate This section was revised in content and format, expdutal include
Revisions Flood Management Assistanagepetitive food and severe repetitiv
lossdescriptions
Section 3 Moderate This section was updated to include new land use map, listing g
Community Revisions officials, special districts and towns, and the Washoe Tribe.
Description Demographics were updated and projections added. The land

and population deiity portions were expanded to include land us
and development trends to address new requirements.

Section 4 Planning
Process

Minor Revisions

This section was wupdated to
planning process. Current public and staltéérs outreach efforts
are described.

Section 5 Hazard
Analysis

Moderate
Revisions

The hazard catagories remained the same. Priority was placed
epidemics, wildland fire, flooding, and earthquakee@a actual
eventsover the past year, sufficiejustification existed to focus on
these four areas. New Hazus information was revised for the
earthquake hazard and the FIRM maps were used to address fl
hazards. The individual hazard rating remained the same.

Section 6
Vulnerability Analysis

Minor Revisions

This section was includek a new section with the last plarthe
Risk Analysis sectionAnalysisupdateof population, residential,
nonresidential and critical facilities based on mapping efforts tie
to hazards was included. IdentifiedRWMs were included. Future
development was included. This section wassedto meet
requirements and help with the mitigation strategy section. The
results weraised to prioritize projects.

Section 7i Capability
Assessment

Minor Revisions

This sectiorwas reviewed and new information included in the
outlined format. A local mitigation capability assessmesais
updated andncluded and a section on NFIP wgsdatedto
address requirements.

Section 8 Mitigation
Strategy

Major Revisions

The goals ath actions were reviewed and progress was included
actions deleted, and actions added. The prioritization process V|
applied to include the STAPLE+E process to better evaluate an
prioritize actions.

Section 9 Plan
Maintenance

Major Revisions

The planingparticipantdetermined the maintenance procesas
improved, but still more effort is needed?lanning forms were
included in Appendix F to help with the maintenance process.

Section 10 Reference

New

This section was revised for plan updaterefces.

Oncekey planning participants were identifigbe following fivestep planning process took
place during thé-month period fromAugust to January, 2019

Organize resourcesTheplanning participantglentified resources, includirigouglas Couaty

staff, agencies, and local community members, which could provide technical expertise and

historical information needed in the development of the HMP.
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Assess risksTheplanning participantglentified the hazards specific Biouglas Countyand
evaludedthe risk assessment for ttierteenexistingidentified hazards. Theglanning
participantgeviewed the risk assessment, including the vulnerability analysis, prior to and
during the development of the mitigation strategy.

Assess capabilitiesThe planning participantseviewed current administrative and technical,
legal and regulatory, and fiscal capabilities to determine whether existing provisions and
requirements adequately address relevant hazards.

Develop a mitigation strategy:After reviewing he risks posed by each hazard, glening
participantsvorked to develop a comprehensive range of potential mitigation goals,
objectives, and actions. Subsequently,glaaning participantslentified and prioritized the
actions to be implemented.

Monitor progress: The planning participants reviewed the implementation protesssure the
success of an ongoing program to minimize hazaphats to Douglas County

4.2 HAZARD MITIGATIORDATE PLANNING PRRHFANTS

4.2.1 Formation of the Planning Cortiea

As previously noted, the planning process begakuigust 2018 Tod Carlinj District Fire Chief
and Emergency Manager fDouglas Countycontactekey stake holderknown as the
Planning Participantatilizing staff from relevanbDouglas Countyspecial districts, general
improvement distric¢andother agencieshe State of Nevadand community organizations.
ThePlanning Participantare listed in Table-2. The initial contact notifications are in
Appendix C Theplanning participantmeetingis described in sectiofh.2.2 along with a
summary of the meeting inppendix C. Pleasees Appendix E for meetinr@genda and sigm
sheet.

Table 4-2

Douglas CountyHazard Mitigation Up Date Planning Participants

Name Department Participation

Chair of the Committee, chaired meetings,
providedevaluation andnhformation on the
following sectionsearthquake, sevestorm,

. . vulnerability analysis, risk assessment, mitigatid
Chair Tod Carlini Emergency Management & y Yy g

Fire Department strategies, plan matenance, provided public
outreach
Attended meetings, reviewed drafts and provide
input
Janell Woodward State Hazard Mitigation | provided information on tools, guidance and plg
Officer outline
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Erik Nilssen

Douglas County Engineer

Provided informabn on floodhazard and
management, drainage and public utilities

Attended meetings, reviewed drafts and provide
input

Mimi Moss

Community Development

Provided information on planningoningand
community description

Attended meetings, reviewed dsa#ind provided
input

Steve Eisele

East Fork Fire

Providedinformation on wildfireand structure
count

Attended meetings, reviewed drafts and provide
input

Derek White

UNR Internship Position

Assited with demographic updates and commur
profile review

Matt Richardson

Douglas County GIS

Provided mapping and data management
Attended meetings, provided input

Megan Sullivan

UNR Internship Position

Assited with demographic updates and commur
profile review

John Pickett

TahoeDouglasForestry

Provided information omvildland fire.

Attended meetings, reviewed drafts and provide
input

Craig DePolo

Bureau of Mines and
Geology

Provided information on Earthquakes
Attended meetings

Doug Samnemann

Douglas County Assessor

Provided infornation on structure count and
values

Jeanne Freeman

Carson City Health & Humar
Services

Provided information on Epidemics
Attended meetings

4.2.2 Planning ParticipaMeetings® Monthly Progress

| August 2018

Letters were sent to key potentidhning Participants to solicit their participation in the update
process. Copies of these letters are in Appendix C. Not all letter recipients chose to participate.

T Septembe?018

The initial phase of uplate work included discussion withet key partighants in Table 4 on
an individual basis. fie objectives of the DMA 2000, the hazard mitigatipaateprocess, the

public outreach process, and the steps involved in updatmag

HMP and achi

5
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goalswas discussedThe purpose of the pleandthenew goals and objectives were considered.
The 12 potential hazards from the original HMP were reviewed and modifications to the hazards
list were discussedEmphasis was directed on wildland fire, floods, earth quake, and epidemic,
specificallyvector control. A hazard identification table was completed for the update

remained unchanged.arget dates for udate submissions were established for early October
2018.

T October20B

Chief Carlini met with individual Planning ParticipantBhey werebriefedon Planning
Committeeprogress made to date. A review dvisedHazard Profiling worksheetsok place,
along with confirmation of hazard ranking. Progress report dates werestéddished

T December 2018

A brief review of the rough d@ft HMP document took place, along with the review of the
identified goals and actions. STAPLE+E worksheets were distributed and explained for
prioritization of the identified goals and action items. Each member was asked to review the
goals andactions inlight of the STAPLEE componentsA few additions and corrections were
made, primarily in Section 8 of the plamhe upcoming HMP public presentations were
discussed, along with the recently revised HMP update timeline. See Appendix E for agenda, a
list of attendees and meeting handouts.

4.2.3 Plans, Studies, Reports and Technical Information

Tod Carlini,the Chair of the Committeéelt that the information available was of high quality.

4.3 Public Involvement

The publicinput in the previous plan wéisited. For the purposes of thigodate public notice
was providedn the Douglas County Emergency Management web site in April, 2019.

Press Release & Public Awareness

A press release was posted onBtmeiglas Canty Emergency Management vegie and
published in the local newaper, The Recor@ourier. The press release can be found in
AppendixD of this document. In Apribf 2019 the final draft of the HMP wamsade available
on the Douglas CountfEmergency Management website avas published viaail ande-mail
to the entire Planning Committee and Local Emergency Planning Committee.

Douglas County Emergend&yanagement mailekktters (see Appendix D) regarding the update
of the HMP to the following entities:
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Neighboring Communities
Counties ofCarson Lyon, Storey Alpine (California) ancEldorado(California)

Letters to Stakeholders

MindenTahoeAirport

Washoe Tribe of Nevada

Town of Genoa

Town of Gardnerville

Town of Minden

Gardnerville Town Water

East Fork Swim District

Round Hill General mprovement District
Gardnerville Ranchos General Improvement District
Indian Hills General Improvement District

Topaz Ranch Estates General Improvement District
Cave Rock General Improvement District

Lake Ridge General Improvement District

Marla Bay Genedldmprovement District

Zephyr Cove General Improvement District

Zephyr Knolls General Improvement District
Kingsbury General Improvement District

Logan Creek General Improvement District

Oliver Park General Improvement District

Sierra Estates General pnovement District

Zephyr Heights General Improvement District

State of Nevada Department of Emergency Management
State of Nevada Department of Water Resources
Nevada Department of Transportation

Tahoe Regional Planning Agency
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4.4 INCORPORATION OFHING PLANS AND OTHEHR.EVANT
INFORMATION

During the planning process, the Planning Committee reviewed and incorporated information
from existing plans, studies, reports, and technical reports into the HMP. A synopsis of the
sources used follows.

DouglasCountyBuilding Code* (International Building Code 2006 ): These regulations
concern zoning districts, variances, and general develosterdardg$or structures other
than residential structuregthin Douglas County

Douglas County Building Code (International Residential Code 2006 )These regulations
concern zoning districts, variances, and general development standards for residential
structures within Douglas County

Douglas CountyFire Coder (International Fire Code 2006): This document incldes a
wildland/urban interface section that delineates regulations for building and maintaining
homes in wildland fire prone areas.

Douglas CountyMaster Plan(Douglas County Community Developmen011, 2019:
Though the plan does not specifically ideptiaizard mitigationthe plan incorporatdsazard
mitigation irto several elements like zoning.

Douglas County Open Space and Agricultural Lands Preservation Implementation Plduis
plan guides the creation of open space through the use of publicidpailalic resources
within the county boundaries.

Douglas County Code Title 20 Zoning Ordinance of Douglas Counfiiis land use zoning
ordinance encourages, guides, and provides orderly planned use of land and water resources
and future growth and develoent.

FEMA Flood Insurance Study for Douglas County, Nevada (FEMAS 1999, 2000, 22009
2016: This study outlined the principal flood problems and floodplains within the county.
Douglas County is currently contesting this study.

Carson Water Subconseency District (CWSD), Carson River Watershed Regional
Floodplain Management Plan, 2008Fhis plan provides strategies for floodplain
management that can be applied regionally as well as locally.

Community Willfire Protection Plan(August 2009): This domwment includes findings and
recommendations for mitigating the threat to property from wildland fires.

Emergency Operations PlanThis document is the main reference source for managing
disasters and large scale emergenci&oinglas County.The plan ha several annexes that
apply to the HMP including Firefighting (including wildland fire fighting), Health and
Medical (including epidemic), Recovery, Public Works and Engineering, Utilities, Human
Services, Hazard MitigatiomndHazardous Materials

Carsm River Geographic Response Plahis is a regional plan covering five counties in two
states. The plan was developed to protech#adth, safety, environment, and property (both
public and private) from the effects of hazardous materials incideatsear the Carson
River.
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State of Nevada MultHazard Mitigation Plan This plan, prepared by NDEM, was used to
ensure that th€ountesH MP was consi stent with the Statebd

Washoe Tribe of NV & CA Hazard Mitigation Plan 2005
The following FEMA guies were also consulted fgeneral information on the HMP process:
How-To Guide #1: Getting Started: Building Support For Mitigation PlanningtEMA 2002)

How-To Guide #2: Understanding Your Risksldentifying Hazards and Estimating Loss
Potential(FEMA 2001)

How-To Guide #3: Developing the Mitigation Plan: Identifying Mitigation Actions and
Implementing Strategie$FEMA 2003)

How-To Guide #4: Bringing the Plan to Life: Implementing the Hazard Mitigation Plan
(FEMA 2003)

Local Multi-Hazard Mitigation Plannng Guidance (FEMA 2008)
A completelist of the sources consulted is provided in SectigrREJerence
*Update tahe 2006Douglas County codes are in process.
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Eventhough a particular hazard may not have occurred in recent history in the study area, all
significant natural and humarausedcazards that may potentially affect the study area are
includedin the screening proceskhe planning committee agreed thatzards that are unlikely

to occur or for which the risk of damage is accepted as being very low, are eliminated from
consideratiorfor this update

All identified hazards will be profiled by describing hazards in teaitheir nature, history,
magnitude, frequency, location, and probability. Hazards are identified through the collection of
historical and anecdotal information, review of existing plans and studies, and preparation of
hazard maps of the study area.zbla maps are used to determine the geographic extent of the
hazards and define the approximate boundaries of the areas at risk.

5.1 HAZARD IDENTIFICANIGND SCREENING

The requirements for hazard identification, as stipulated in DMA 2000 and its impieghen
regulations, are described below.

DMA 2000 Requirements: Risk Assessd@nérall

Identifying Hazards
8201.6(c)(2)(i): [The risk assessment shall include a] description of the type of all natural hazaas #ffect the|
jurisdiction.

Element
i Does the new or updated plan include a description of all the typeshat@alalhazards that affect the
jurisdiction?

Source: FEMA, March 2008.

The risk assessment process is the identification and screening of hazards, as shown ith. Table 5
ThePlanning Committee identifietl2 possible hazards that could affect Douglas County. The
Planning Committee evaluated and screened the comprehensive list of potential hazards based on
a range of factors, including prior knowledge or perception of the rel&k@resented by each

hazard, the ability to mitigate the hazard, and the known or expected availability of information

on the hazard (see Tablelh

Seiche(tsunami) epidemic, volcanoinfestation and expansive soils are all hewdentified
potentid hazards that were considered during this update of the ISE\Rre wind,
hail/thunderstorm, tornado and extreme heat were combined with severe weather.
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Table 51
Identification and Screening of Hazards
If Yesis
Should It this a
Be New
Hazard Type Profiled? | Hazard? Explanation
Douglas Countys located in area prone to frequent
Avalanche No significant snowfall. No istorical record of
avalanche causirdgamageo property
Drought Yes No Federal matewide drought deatations were issued in

2002,2004 2012 and 2013

Earthquake Yes No Several active fault zones pass throughGbanty

This hazard was addressed in the State NHdtzard

Epidemic Yes Yes Mitigation Plan.
Expansive Soils NoO No significant historic events have occurredhia
County.
Flood Yes NoO FIa;h floqu and other flood events occur regularly
during rainstorms.
Infestations NoO No significant historic events have occurred in the
County.
Land Subsidence NoO No significant historic events have occurred in the
Couny.
Douglas County is susceptible to severe storms.
SeveréNeather Yes No Previous events have occuriedluding winter
storms, thunderstorms and high winds.
Seiche Tsunanm) Yes Yes No recem historic events have occurred, however t

Tahoe Basin is atsk.

No recenthistoric events have occurred in fieunty.
Volcano Yes Yes However, there have besome indicators of volcani
activity in neighboring areas.

The terrain, vegetation, and weather conditions in t
Wildland Fire Yes No region are favable for the ignition and rapid spreac
of wildland fires.

Assigning Vulnerability Ratings

In the 2013 revision of the HMP, a fakercise regiring the committee to completehazard

profiling worksheet (see appendix E, pagevB)ch tabulated their ratgs of each hazard was
accomplished. The exerciBamula took into account the historical occurrence of each

respective hazard, the potential area of impact when the disaster does occur, and the magnitude.
During a planning meeting for the 2019 update planning participants were tasked to prioritize

the hazards by their total impact on the community with consideration of the STAPLE+E

process. The members found the 2013 results had changed verylkttse see TableSfor

scoring criteria.
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It is important to note that hazards of the same magnitude and the same frequency can occur in
similar sized areas; however, the overall impact to the areas would be different because of
population densities and property values in the areas impacted.

Table 52
Vulnerability Ratings Rubric
Magnitude Duration Economic Area Affected
Lowest 1 Insured Loss 1-3 Days Community Community
2 Local 4-7 Days City / Town City / Town
3 State 8-14 Days County County
4 Federal Emergency15-20 Days State State
Highest 5 Federal Disaster |20 + Days Federal Federal
Frequency Degree of State & Community Priorities
Vulnerabilitv
Lowest |1 10+ years 1-5% damaged Advisory
2 6-9 years 6-10% Considered further Plan
3 1-5 years 11-25% Prompt Action
4 2-12 maths 26-35% Immediate Action
Highest |5 0-30 days 36-50% Utmost immediacy

A value of 15 was given to each category (i.e. magnitude, duration etc.) by each committee
member,The member sé t ot al s fTherfollosviagtdble preidesthe d wer e
results of the exercise.
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Table 53
Hazards Rating

Hazard Total

Flood 349

Wildland Fire 343

High Earthquake 335
Drought 275

Severe Weather| 265

Epidemic 211

Low Volcano 191
Seiche (tsunami) 184
Infestation 149

Very Low | Land Subsidenc{ 146
Avalanche 142
Expansive Soils| 113

Upon obtaining total scores for each hazard, the team utilized the scores to analyze and prioritize
thehazardgo focus upon during therofiling, vulnerability assessemt and mitigation planning.

The Planning Committee determined thed hazards pose theghestthreat to Douglas County
floods, wildland fire, earthquakdrought and severe weathBio hazards fell intéthe moderate
hazardcategory and epidemicyolcano andseiche {sunam) were considered low hazards.
Infestation, land subsidence, avalanche and expansive soils were considered very low threat and
excluded through the screening proce$ke very low threat hazardsere considered to pose

little threat to life and property iDouglas Countylue to the low likelihood of occurrence or the

low probability that life and property would be significantly affected. Should the risk from these
hazards increase in the future, the HMP can be updated to inateg@oulnerability analyses

for these hazards.
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5.2 HAZARD PROFRKE

The requirements for hazard profile, as stipulated in the DMA 2000 and its implementing
regulations, are described below.

DMA 2000 Requirements: Risk Assessdrfemiiiling Hazards

Prdiling Hazards

Requirement §201.6(c)(2)(if:The risk assessmeshall include a] description of the location and extent of all

natural hazards that can affect the jurisdiction. The gifeafl include information on previous occurrences of

hazard eventsmal on the probability of future hazard events

Element

i Does the risk assessment identify kbeation (i.e., geographic area affected) of each natural hazard
addressed in the plan?

i Does the risk assessment identify éx¢ent (i.e., magnitude or sexigy) of each hazard addressed in the
plan?

i Does the plan provide information previous occurrencef each hazard addressed in the plan?

i Does the plan include thgrobability of future events(i.e., chance of occurrence) for each hazard addre
in the plan?

Source: FEMA, March 2008.

The specific hazards selected by the Planning Committee for profiling have been examined in a
methodical manner based on the following factors:

7 Nature

T History

1 Location of future events
1 Extent of future events

1 Prdoability of future events

The hazards profiled fdbouglas Countyandpresented ithis sectiorarein alphabetical order.

The order of presentation does not signify evel of importance or risommittee members

considered expert in the specific hakarere tasked to review the previous HM Plan and make
modifications to each profile. Revisions were made to update the historical information and new
information was incorporatetbr example new FIRM maps were used in the Flood profile

HAZUS rurs from 2009 were used in the Earthquake profiléhesnewer runs are not reliable

due to FEMAOGs changes in the updated software

The full reports for Earthquake, Flood and Wildland Fire were abbreviated to accommodate the
requirements of this section. The frdports are contained in Appendix B.
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5.2.1 Drought

Planning Significancei High

5.2.1.Nature

Drought is a temporary but recurrent feature of climate that occurs virtually everywhere,
including in regions that normally receive little rainfall. @aeristics of drought can vary
significantly from one region to another and, partly due to differences in impact, there are scores
of definitions. Drought is often described simply as a period of deficient precipitation, usually
lasting a season or moresulting in extensive damage to agricultural crops with consequential
economic losses. Water shortages can result for some activities, groups, or environmental
sectors.

The onset and end of a drought are difficult to determine, and in contrast wkhagdimtense

natur al hazards such as tornadoes, the i mpact
and may be spread over a larger geographic area. The impact of a particular drought depends on
numerous factors including duration, intensity, gedgraphic extent as well as regional water

supply demands by humans and vegetation.

The negative effects of drought increase with duration. Lower than normal reservoir or river
levels can impact recreational opportunities, fire suppression activittegnamal habitat.

Patterns of human consumption can also be alteredirNgated croplands are most susceptible

to precipitation shortage. Rangeland and irrigated agricultural crops may not respond to moisture
shortage as rapidly, however yield duringipes of drought can be substantially lower. During
periods of severe drought, lower moisture in plant and forest fuels create an increased potential
for devastating wildfires. An increase in insect infestation can be a particularly damaging impact
from severe drought conditions.

TheU.S. Drought Monitoproductutilizesseveral indices along with data retrieved from various
organizations and personnel directly involved in the field to create a graphicanassesf
drought conditions. Thave drought intensities or classifications offered by the authors of this
product are: DO Abnormally Dry, D1 Moderate Drought, D2 Severe Drought, D3 Extreme
Drought and D4 Exceptional Droughthe National Weather Service in Rendll issue Drought
Information Statements and brief water resource partners during periods of drought.

5.2.1.History

Increased wildfire risk, water shortages and an anomalous insect infestation have all bee
attributed to recent droughts. Douglas County has experienced 6 drought periods of Drought
Monitor classification D1 or higher since 2000, including the current drought. Maximum
intensity of these droughts ranged from severe (D2) to extreme (D3) aageyqust over one
year in duration. The longest drought in the period of record was from January 2007 to June
20097 28 months. The last two droughts have been the longest and most extreme since 2000.



http://droughtmonitor.unl.edu/
http://weather.gov/reno
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There is no regular pattern to drought occurrencéiseicounty, though there have been long
periods without drought, most notably the wet years 662D06. It should be noted the

ongoing drought starting in 2012 has resulted in a USDA Drought Disaster Area Declaration for
much of Nevada, including Dougl&ounty.

Table 54
Recent drought periods extracted from data supplied by the U.S. Drought Monitor
Drought Period Duration of Drought Maximum Intensity
3 April 2001- 8 Jan 2002 9 months Extreme (D3)
28 May 2002 12 Nov 2002 5 months Severe (D2)
11 Feb2003- 30 Dec 2003 10 months Severe (D2)
27 Apr 2004 11 Jan 2005 8 months Severe (D2)
23 Jan 20079 Jun 2009 28 months Extreme (D3)
3 Jan 2012 ongoing 19 months Extreme (D3)

5.2.1.3 ocation, Extent, and Probability of Future Events

Droughts ae a naturallyoccurring cyclical part of the climate and Douglas County is highly
susceptible to periods of dry conditions and drought. Based on recent cycles, Douglas County
can expect highly varying degrees and durations of drought to occur. The reelerited
Southwest Climate Assessmeaport indicated that drought severity has increased across the
Southwest U.S., including Nevada, and that the trend is likely to contirhere have been
extreme of seere drought in six of the lasn years. Future probability has b&@9s6 for the

last ten yearghat probability is expected to continue for the next five years

Though agricultural wells do irrigate considerable cropland, agricultural irrigationugl@&®
County is predominantly from surface water. Themoimparativelyittle upstream storage of
surface water other than the winter snowpack itSEfferefore, irrigated agricultural land in
Douglas County is very susceptible to precipitation shertag

Surface watealso recharges groundwater that is necessary for agricultural irrigation wells.
Similarly, very little domestic (human) water in Douglas County does not come from wells
recharged by surface water.



http://www.swcarr.arizona.edu/
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Figure 5-1

Comparison of the US. Drought Monitor maps of Nevada for a year without drought (left, 2011) to a year
with widespread drought (right, 2013).

Drought Severity
Hevada v 00 - Abnormally Dry D2 Drought - Severe - D4 Drought - Exceptional
01 Drought - Moderate D3 Drought - Extreme
) - [ warch 15, 2011 = = ) #[march 12, 2013 =
| =

Week Nothing DO-D4 D1-Dd D2.D4 D3-D4 D4

March 15, 2011 89.83 1017 0.00 0.00 0.00 0.00

March 12, 2013 0.00 100.00 88.87 55.49 1222 0.00

Climate change may be expected to lead to more frequent, longer duration and more extreme
drought <condi t i onsdedemclinmate eharfctetizadrby hot sunihers and lanwd
humidity may become more extreme. In addition higher snow levels would lead to lower
mountain snowpack and less spring and summer runoff, lessening water availability for
farmland, ranchland and natuveegetation.
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5.2.2 Earthquake

Planning Significance- High

5.2.2.Nature

An earthquake is a sudden motion or trembling caused by a release of strain accumulated within

or along the edge of the earthocanbeflcfaroni ¢ pl a
beyond the site of its occurrence. Earthquakes usually occur without warning and, after just a

few seconds, can cause massive damage and extensive casualties. The most common effect of
earthquakes is ground motion, or the vibration or sttakf the ground during an earthquake.

The severity of ground motion generally increases with the amount of energy released and

decreases with distance from the fault or epicenter of the earthquake. Ground motion causes
waves in the ekanrotwnd sasi nsteeirsinoirc, waavseos, and al on
as surface waves. Theaeetwo kinds of seismic waves. P (primary) waves are longitudinal or
compressional waves similar in character to sound waves that causeniodiokth oscillation

alongthe direction of travel (vertical motion). S (secondary) waves, also known as shear waves,

are slower than P waves and cause structures to vibrate from side to side (horizontal motion).

There are also two kinds of surface waves: Raleigh waves and Love.Wéese waves travel

more slowly and typically are significantly less damaging than seismic waves.

In addition to ground motion, several secondary hazards can occur from earthquakes, such as
surface faulting. Surface faulting is the differential movenoémivo sides of a fault at the

earthés surface. Di spl acement along faults, b
significant (e.g., up to 20 feet), as can the length of the surface rupture (e.g., up to 200 miles).
Surface faulting can causevere damage to linear structures including railways, highways,

pipelines, and tunnels.

Earthquakeelated ground failure due to liquefaction is another secondary hazard. Liquefaction
occurs when seismic waves pass through saturated granular soitirgdjstergranular structure

and causing some of the empty spaces between granules to collapse. Porewater pressure may
also increase sufficiently to cause the soil to behave like a fluid for a brief period and cause
deformations. Liquefaction causes latesjgdeads (horizontal movements of commonly 10 to 15
feet, but up to 100 feet), flow failures (massive flows of soil, typically hundreds of feet, but up to
12 miles), and loss of bearing strength (soil deformations causing structures to settle or tip).
Liquefaction can cause severe damage to property.

The effects of earthquakes are described by a scale called the Modified Mercalli Intensity. The
lower part of this scale is related to human perception of an earthquake, the middle part is based
on earthquakeaimage, and the upper part is related to ground effects from an earthquake. The
scale is described iyppendix B, page 852 The Richter Magnitude Scale, another method of
measuring earthquakes, is a mathematical basis that expresses the effects dfian even
magnitude (M).

10
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5.2.2.2History

Nevada is ranked third in the states having the highest number of large earth@@kgss

County is earthquake country. Earthquakes have strongly shaken Douglas County in 1887, 1932,
1933, and 1994 (tabk5) andover 3,700 earthquakes were recorded in the county between

1970 and 2010 (figs-2).

Figure 52

4
B

Figure 1 Earthquakes recorded in Douglas County from the 1840s to 2010. Yellow dots are
earthquakes with magnitudes less than M4, smaller orange dots are earthquakes with magnitudes 4 to
4.9, larger orange dots are earthquakes with magnitudes between 5 and 5.9. The cut-off red dot near
the top is the questioned location of the magnitude ~6.5 Carson City earthquake and the red dot in the
upper right of the figure is the 1933 magnitude 6 Wabuska earthquake. Over 3,700 earthquakes have
been recorded in Douglas County. From dePolo and dePolo (2012).

11
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Table 5-5

Major Historical Earthquakes That Have Strongly Shaken
Douglas County

Date Magnitude  Neaest Community Effects

June 3, 1887 6.5 Carson City Building damage, liquefaction

Dec. 20, 1932 7.1 Gabbs Surface rupture, chimney damage

June 25, 1933 6.0 Wabuska Building and chimney damage

Sept. 12, 1994 5.8 Gardnerville Chimney damage, foundation
cracking

1887 CarsonCity Earthquake

The June 3, 1887 Carson Crhagnitude 6.5 earthquake was one of the most violent earthquakes

in western Nevadabs hi46inthe nyorningl Buddings werenseverely\c c u r r
damaged in Carson City and Genoa, some so bad that they likely had to be partially torn down

and rebuilt. The earthquake, which was preceded by a heavy rumbling sound, was strong enough

to throw some people to tigeound in Carson City and caused general hysteria in Carson City,

Genoa, and Virginia City, where people ran out of buildings wearing only their sleeping

garments (The Nevada Tribune, 6/3/1887).

1932 G=dar Mountain and 1933 Wabuska &rthquakes

In the 1938 several earthquakes shook Nevada, including the 1932 magnitude 7.1 Cedar
Mountain and the 1933 magnitude 6 Wabuska earthquakes, which were both strongly felt in
Douglas County. The December 20, 1932 Cedar Mountain earthquake initiated just north of
Gabbs Nevada and ruptured to the south, into Monte Cristo Valley (Gianella and Callaghan,
1934; Bell and others, 1999). The earthquake occurred at 10:10 p.m. PST and was felt from Los
Angeles to Salt Lake City and throughout Nevada &ig). This earthquakeras located in a
remote part of Nevada, but nevertheless had s
near the earthquake collapsed (Gianella and Callaghan, 1934). Damage in the town of Luning,
where china was thrown across rooms and chimneysvaltsl collapsed, was considered to be
Modified Mercalli Intensity IX (U.S. Coast and Geodetic Survey, 1968). There were some
injuries in Mina; a man suffered a skull fracture when he fell from operating a small mining train
(Nevada State Journal 12/26/29&nd two children were injured when an adobe house

collapsed (Reno Evening Gazette 12/21/1932). Chimneys fell as far away as Fallon and Reese
River Valley (Reno Evening Gazette 12/21/1932 and 12/22/1932).

The earthquake produced scattered ground bresdtsabout 75 km (46 mi), with the most
pronounced and continuous surface rupture near the southern end, where as much as 2 m (6.6 ft)
of right-lateral offset occurred along one fault trace.
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Figure 5-3
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Modified Mercalli Intensity Map of the moment magnitude 7.1 1932 Cedar Mountain Earthquake. For
description of intensty levels please see Appendi®, page B52 Modified from Stover and Coffman (1993).

In Douglas County, the shaking from the 1932 earthquake was characterizedibsd\V

Mercalli Intensity V at Minden, Gardnerville, and Zephyr Cove (U.S. Coast and Geodetic
Survey, 1968), which would be strong enough to be fellltlgnd awaken sleeping peoplaut

wasnot strong enough to cause widespread damage, shy of sonedsalses of cracks in

walls. As an interesting side note, earthquake lights in the direction of the earthquake area were
reported by residents in Carson Valley (Gardnerville ReGardrier, 2/1/1933). Prospectors

closer to the earthquake reported lighghivear the peak of Pilot Mountain (Reno Evening

Gazette, 2/2/1933), indicating an electrostatic discharge may have occurred in the earthquake
area and been the source of lights observed in Carson Valley.
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The 1933 Wabuska earthquake occurred on Jund 23;45 p.m. PST on a Sunday afternoon. It

was a magnitude 6 event that strongly shook western Nevada and caused damage over 60 km (37
mi) from the epicenter. The earthquake caused some severe damage in Yerington and Wabuska

and liquefaction in Mason Vale In Yerington, the rear wall of the thrseory brick Courthouse

was cracked and separated from the building by 5 cm (2 in), plaster was cracked throughout the
buil ding, and the window in the county <c¢clerkbo
6/30/©33; Reno Gazette Journal 6/ 27/ 1933). The N
ranch cracks running from an inch to three inches traversed the property. For some time water
shot from the openings and f | bisisevidendebfe | and f
liquefaction occurring during this event.

In Carson Valley people scrambled from stores and homes (Garnerville Remanidr

6/ 30/ 1933) AThe duration of the quake was not
Mountain earthquake]lbt was mor e vi ol ent whi tCeuriert | ast ed:¢c
6/30/1933). The Gardnervile Rece@lour i er notes that AHAA few resi
that when they started to hasten from their homes the floors rocked so violently they could not
keep on their feet.o At Minden, damage was r e
cracked plaster and small objects overturned (Neumann, 1935).

1994 Double Spring Flat earthquake

The M 5.8 September 12, 1994 Double Spring Flat earthquake Mg deghout Douglas

County and western Nevada, and from Sacramento to Elko (Ichinose and others, 1998; Ramelli
and others, 2003). The earthquake occurred about 15 km (9.3 mi) south of Gardnerville, in a
remote location in the southern Pine Nut Mountar@nage was limited from the earthquake,
consisting of a damaged chimney in Minden, a cracked foundation in Double Spring Flat, and
minor damage from objects knocked off of shelves (Ramelli and others, 2003). Although the
earthquake was distinctly felt twghout Douglas County, there were fortunately no injuries.

The 1994 earthquake was a nor#iedi-oblique event that occurred along a northsasking

fault that crossed the nortentral part of the Double Spring Flat fault zone (Ichinose and others,
1998). Triggered slip and microseismicity occurred along the Double Spring Flat fault zone
following the earthquake and created cracks along several faults within 4 km (2.5 mi) of the
epicentral area (Ramelli and others, 2003; Amelung and Bell, 2003) igxddly there were

ground cracks along some regional faults, including a 1.5 km (0.9 mi) long zone of cracks along
a fault in western Fish Spring Flat and ground cracking to the east in Smith Valley (Ramelli and
others, 2003).

5.2.2.3 Location, Extengnd Probability of Future Events

The location of damage from an earthquake would impact &lbafjlas County Eight major
late Quaternary faults were m#fied in Douglas County (figre 5-4). These are the largest
earthquake hazards there are in thentp.
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Figure 5-4
Schematic map of the eight largest faults in Douglas County
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Table 5-6

Major Late Quaternary Faults in Douglas County

Normal Dip-Slip Faults

Genoa fault (GF)

Eastern Carson Valley fault zone (ECVFZ)
Smith Valley fault (SVF)

Antelope Valley fault (AVF)

Eastern Antelope Valley fault zone (EAVFZ)

West TahoeDollar Point fault* (WTDPF)
*The West Tahoe fault intersects the surface in California, but dips to the west and is a threat to South Lake
Tahoe.

Possible Stike-Slip Faults

Double Spring Flat fault zone (righateral) (DSSFZ2)
Eastern Carson Valley fault zone (righateral oblique)
Mud Lake fault zone (leflateral) (MLFZ)

Eastern Antelope alley fault zone (rightateraloblique)

The normal fault$isted abee are two general types, large eagtedown rangebounding faults

and smaller, generally wesitdedown distributed fault zones. The large normal faults are all
northerly striking and the relative dovanopping of their eastern sides created Carsorelépe,
Tahoe, and Smith Valleys. These faults appear to have large earthquakes that offset the ground
vertically by 1 to 5 m (3 to 16 ft). The smaller, wegtedown normal faults are more of an

enigma. They are antithetic to the larger rabhganding nomal faults and are on the opposite

side of the basin created by the larger faults. The-sidetdown faults appear to have a role in

the breakup of the hanging wall of the rasieinding faults and based on ruptpegternanay

also accommodate righdteral strikeslip motion.

Two of the eight faults identified likely accommodate dominantly stslfemovement, the
Double Spring Flat and the Mud Lake fault zones. These faults are limited in their length and
thus, their earthquake potential. They appedrave apparent secondary tectonic roles,
connecting normal faults to one another. It is likely that other sstipefaults exist in the county
but have not been mapped.

The estimated maximum magnitude earthquakes for the major faults in Douglas @ogety

from magnitude 6.5 to 7.2. These major earthquakes usually occur every few thousand years to
tens of thousands of years along any individual fault. The high earthquake hazard in Douglas
County is the result of these larger faults and hundreds ef sthaller faults. For earthquake
preparedness, risk mitigation, emergency and recovery planning purposes, understanding the
largest earthquakes that can occur in the county are the most important.
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There are also several major faults that surround Deuigbainty and earthquakes along these
faults can also cause damage in the county. The major faults that immediatainduihe

county are tabulated (Table7, but they are not discussed or modeled. The potential effects
from earthquakes on these fawdte covered by the modeling of the major faults within Douglas
County.

Table 5-7
Major Late Quaternary Faults Near Douglas County

Normal Dip-Slip Faults

North Tahoe fault

Incline Village fault

Waterhouse Peak fault

Slinkard Valley fault

Northern Carson &ge fault zone faults
Singatzse Range fault zone

Pine Nut Mountains fault zone

Possible StrikeSlip Faults
Wabuska lineament (lefatera)

An approach for examining the potential damage to communities by earthquakes is to generate
hazard curves for theommunities, using a web application provided by the U.S. Geological
Survey. This application calculates the occurrence rate of the level of ground motion occurring at
a location, based ahe National Seismic Hazard Map
(http://geohazards.usgs.gov/hazaad/application.php). Dr. John Anderson of the Nevada
Seismologicalaboratory kindly made figurg-5 using this application for several Douglas

County communities. The similarity of the curves indicates that these give a general probability
for the couny and communities. Communities not listed should use the curve for the community
closest to them. Included on this figure are potential Modified Mercalli Intensity values based on
those given in Bolt (1999). Thus, the occurrence rate for when the leyedwfd motion, in
acceleration, for a particular intensity can be approximated for a given community curve. Similar
to instrumentally recorded earthquakes, the occurrence rates for a given magntidue can be
converted to probabilities of occurrence for aegivimeframe.

An exampe will help understand figure-5. The blue line is the earthquake hazard curve for

Minden. The graph is occurrence rate versus ground acceleration, here expressed as a percent of
gravity, or fAgo. The dthestgpmerthé gioend ghotiondrandana cc el e
earthquake. Stronger ground motion is less frequent than weaker ground motion and the curve
describes this relationship using occurrence rate, or events per year; in this case the number of
times per year a level afcceleration occurs. If the occurrence rate is inverted (1 divided by the
occurrence rate), the result is a onmtaso-manyyears expression of the ground motion. Intensity

VI is a level of ground motion that begins to crack walls. The central parteoisity VI ground

motion begins at an acceleration of 0.06 g. The curve for Minden indicates a peak ground
acceleration of 0.06 g occurs with an occurrence rate of 0.05 events per year, or once in 20 years
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on average. Thus, we learn how frequently Mindendraund motion from earthquakes that can
crack walls- once every 20 years on average. The last such event occurred in 1994, which just
happens to be about 19 years ago. The graph indicates that on average intensity VIl ground
motion occurs in Minden onaarery 77 years, intensity VIII ground motion occurs once every
233 years, and intensity IX ground motion occurs once every 588.yote that these statistics
are based on average communities. Communities that work towards being earthquake resilient
canexperience higher levels of ground motion with less damage than estimated here. In other
words, seismic risk mitigation can affect these estimates.

Figure 5-5

U.S. Geological Survey earthquake hazard curves for five Douglas County communities. Also shoare
ranges of ground motion that can be associated with Modified Mercalli Intensity; these values are from Bolt
(1999). This figure was prepared by Dr. John A. Anderson of the Nevada Seismological Laboratory.

Table 5-8
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